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(54) Title: CARBON FIBER SPUN YARN AND WOVEN FABRIC THEREOF 
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(57) Abstract: A thin high- strength carbon fiber spun yam containing 3 to 30 wt-% of carbon fiber of 0.340 to 0.380 nm (002) 

average layer spacing as determined by X-ray diffractometry, L55 to L80 specific gravity as determined by the density gradient 
1^ tube method, 0.1 or below hydrogen to carbon atomic ratio (H/C) as determined by elementary analysis and 150 mm or more fiber 
length, characterized in that the spun yarn exhibits a weight per 1000 m (tex) of 30 to 150 g, a twist of 50 to 400 turns/m and a tensile 
strength of 0.15 N/tex or greater. A woven fabric of carbon fiber spun yam suitable for use as, for example, a gas diffuser (current 



IT) 



collector) of solid polymer type fuel cell can be provided by weaving the above carbon fiber spun yam. 



O (57) X|ft[p]JfT)±ICd; y^tot>tt-l) (O O 2) 2(li^Jf SfS5|5HAto. 3 4 0-0. 3 8 O n ^Jj ^lEfJilC J; 

<N 1 jjiT. mm.3:i 5 0mm)iL±<Dmmmm^3'~3omm.%'^m-t^iftmmm<Dmm^X'&''js looomsfcy 

OCDMM. (tex)A<30~150g, ^ y gft 5 O ~ 4 O O Isl/m . §1 o 3ft "-J StftA^ O . 1 5N / t e x Jili-pfe-S 



wo 2005/054554 PCT/JP2004/018103 

1 

m m m 

5 ^m^m 
10 ^^m^ 

m,tE. mmmmt i^x^v V r^::^ h V (pan) ^xtj^i-—3:y^mmt 

25 

^attt-MUTii. 2 0 0 o'cu-^jiK^i^ta-eia^SL. m#bMiiit^f«*e>5 r i 



wo 2005/054554 



PCT/JP2004/018103 



_hiBa*l- J: "9 . ;«fx^tefi:#:<b LTfi, § b JLo 2 0 0 0 °CjJC_h© 

Mi^/55prtg-x?fc5^^ 2 0 0 o^c-eift^aai-s ilsiffi{-3tft;5s^Tb, Ksife-rs' 

ir^sanx'feS, bfc^SoT. Wj^^-fkliliSrK^bfcO*,, 2 0 0 0 t:X'I^^Si- 
^1) . 7 5/^TO^^tf;^7-^:/ST'*4Tt>bfc'9 (Tia#fF:5:ilfe 2 <z)^^ [o 
0 2 3] ) -f-S^^^^SbtLTV^Sd^ ctbb^^»ifi:»^e*jl-;if>.t£ft6:f*:o^«M 
ii^fST^^i:5lli^>;05fe5„ flft,^^ 2 5 mnii!J;l_b. b < f4 5 0 ~ 7 5 mm 

J: 5 b-C#btb5^*|iilii|&M^(^3t«{4 0. 0 8~0. 0 9N/texm^X' 



wo 2005/054554 



PCT/JP2004/018103 



#fF:ScM 1 : 2002-352807 
#rp:5cife 2 : Wm 2003-288906 -^<2^j^ 
l^ff'Xn 3 : #MDS 53-81735 

5 ^p^or?^^ 

10 2^^p^#^(i, _hia@6^-e?^^% LTv^5iii@-t:^ B.ojs;3t^^^-r5^* 

15 -rf£t>-ib. :^mn(Dmm^vi.. i^mm^m\^^'oii^^hfh^ (002) ^p^jgaa 
FhIri^oso. 3 4 0 — 0. 3 s 0 m&.^m^m^x.^iK}^hfi^\^mi . 55 
~i. 8 0. 5um6^m\^^r)i^^h^^7^mw^^tm.mw^'^(Dwi'\t (h/o 

0. IJ^T. mm&l 5 OmmJi^J::(Z)^*»i^ 3 ~ 3 0 m*%-a Wi" 5 
^^-bJ'i ^9. lOOOm^^/ct? (tex) ^^SO-lSOg, —IkW^'OW^ 5 

20 0~4 0 Om/m, 5|o5S«9gt^;55o. 1 5 N/ t e x iJ^JiT'fc 5 C t i" 

:2^^P.g<Dj^*mil&»*:5^ 3 0~ 1 5 0 t e X t^BV^— :5^-e. 0. 15N/'t 

■^mmx\^. ±m(Dm^.-h>^^ t&li*(^K3t{-*5v^x^D^^ 5 o~4 o om/ 



wo 2005/054554 



PCT/JP2004/018103 



(om^Ki-im-t^if)^. ^^mm^^x\^tcm^t£m2 5-8 Oram i±mww:scm. 

KOmm^ [0 0 14] ) i t? fi+Ba}-:^V^ 1 5 0 mm^±0]^*^^i^ 3 ~ 3 Ofi 

10 ■:i^mm<Dmm^^mm.-r^mmmm<D-Kmmm^\^ii^i^^hfi^ (002) w- 

^^^;asfg;< /.C5(D-e^* L < /.ev^, 2jZ:^jggpH^p{j:0 . 3 4 0~0. 3 8 0 nm 
:aW*b<. 0. 3 4 0~0. 3'7 5 nm;d5$ e^J^^^ LV^o 
15 5g^:9-W{cJ: l9*^^)£.i^S7K*J[l^<b^*ll^<^M^J:b (H/C) tt, ^**t5fs|- 

/^V^o $f*b<{i. 0. IJ^T. $bl^&*L<{±0. 0 5 i^T. ^ L < f± 

0 . 0 2 J^i.T-efe5o 

20 ^*«licDtbStt. H/Ci:bi: tjMiiL-Cj3!9 , -JlSlc^^^iat=j!fe{^ J; S IBiJ^ 
fltibTl. 5 5— 1. 8 0,$f*b<f*l. 58 — 1. Q 5(DmMP^\^^it^, 

mm^^m^'f^mnmm<r)mm^t ux. 1 5 0 mmieji_h cd^^hi^^ 3 - 3 0 

30 mA^/o-a^i-S <!i^5^* L< . S}-^* b< fil 5 0mmR_h©^*»i^ 5- 
2 om»%-^^i-5r <bT-fc5o 



wo 2005/054554 



PCT/JP2004/018103 



m(Dmmp^(DmmM^^-t^ii(D-x?hv . :Lti7i^m^<D'$^^X'7 o~9 7as%-g- 

Om.mtc'O.cDmm (g) tr^t- 1 e x tV>5^^i-t?^$tL5o ^M^i5t/&^:*:VNt»VN 

5 0 t e X . W.l>^0^ L<«30~100tex. U<(i30~80 t e 

X 5 o 

15 ;5SfSTi-5 0-e$f * U< /£V^o *fc. ^i" t*^ i gsiio^^^ ^> fc bi-OT^?* b 
< ^^^^o b<«50~40 Om/m. M(-0*b< fil 0 0~2 0 0 [H/in-C 

— iSfc^'? (Cl^bTZl^Sfciii? i: bX. 6 0%± 5%cD^f?^cDii^[Hl*5(D^^^ b 
tbSc 3 ^CD^^, — bT-^i^O bX. 55%±5%(D^'9 

20 m<Dmm^(Dm<o:^mi-fhti^a 

±W,(Dmf^(D^mt l^X, :^mm<D^m^lt. O. l SN/ t e xiii_h<^?|o5S 
;e»Sie:.^^^l^SbT^Tt?t^5o t-i/^^^jK^^Mf-tt, ^::b^'i4t:''5'^^j!l3N-i: bfc;^* 



wo 2005/054554 



PCT/JP2004/018103 



$f * L < fi, 7 0 0°C~ 3 0 0 0"C. Ml-^^ L< fi 1 5 0 O^C- 2 5 0 O^CiJfe 

S o 

0~150tex c^;fc$(7?^iai^X\ >SL-'W:\^'^- DT^ !9*i-t-5^ttjT-#5o 

20 _bfB. mm^^\^m\^xmmrt'^z.}i\z.^^m.w-'^'^'i-n.m'^mMP('m:^<o^:^ 

iife#;FAW (Fiber Area Weight) ^MSV^ ^ M^g i: (T^^M^MST ^nmt^lfi 

25 i^t4/55fgT-t-Sc Lfc;55oT. lU^il^CDF AWfiS 0 g/m2iji._h2 0 0 g/m^Tl^Vji 
L< . ^ L< 1 0 0 g/m2ii^±2 0 0 g /m ^.^f^ti^T^fe 5, 

i^(7)Jf:;z^fi, 0. 20~0. 6 0 mm;dS^^ L< , 0. 20~0. 40mm^5$fe 
30 LV^o 

:^f;:^i£tfe#:<b U-CfflVNSm-a-x ^^tt-^S:^-. ¥^"5. ?) , « . ^•^^'^ 



wo 2005/054554 



PCT/JP2004/018103 



MfC^?^ L<tt50~700;iQ -m, ^i-Af * L<tt50~400AiQ - m 
5 C^M^J] 

^xum^m\ci.z (0 0 2) ^i^mmmmi 

10 — J; V) ^-^^t bfcC u K (^SX = 0. 15418nni) ^f^Ut 

mtjfmm^n?>. (002) iH]w^ot°-^-f4e{*, K-L^jfe (iiiiff^(^S'L^(ig^ 

i«M£gv-y =il^n^(D (111) miff^^fflV^T^ilEL. TtS<7)B rag gCD^Jk^ 

ct 9 d 0 0 2 ^t^^ l-fCo 

15 doo2=^/(2-sin0) (Bragg (D-^^) 

Om \ (D ^ — 2 0±1. 0°COjgmB?i.7K1f }Cl?i:L. 20 

20 ±1. o°C\:l%MW^. tbas-|-^?^;^^-<Ttbm^il'J^bfCo t^ibMiS i: 1 
>^(-ft*iil:^xT 1 O^WcDtbS^^p^Lfc. 

2 0ml (Dy^ i^^—^^, ifrlE 1 0 ®MOJttt?S^#>!r 2 m 1 "f tbfii^) 

25 ^tD^^^IEW^ 2 O ± 1 . 0°CtDfg;atHIU7K1t(-?t 3 0 ^j^mWi^. ^^Xfi 
■9?*LXg§^#15 0 m(Z);^2p^SV^^.iiiii L/c;^^mil*f4^0 . 1 g^{p-m. 
y — /L.{c:5>t5:$-yr. ^^^laWi-f^^SMdAtLs 1 2 B#PBm-bt^g bfco 12 

30 ry^mymm (h/o oii^tto^sj^j 



wo 2005/054554 



PCT/JP2004/018103 



mmmm^m:^m jis r76oi-i986 (Dmmm(Dmm\^mm i^xm^ 

^^/^;^ife-er?lgiL-c. wmm^ i^-r-om^^'o . injisoe. e. 1 (2. 

vfco ^f:immmmm^m\,^xnnmm(Dw:^^m^t^fco ik^^xuumm<om 

Sf=(7t-D2-Rj)/(4-L) 

Sf : i^mmifLm (□ -m) . R, : ^fmiiOjgtn: (Q) . L : 
lt(^S$ (m) . D :Unmm<DW:'^ (m) 

15 mmnmm ( (t^s) ^^^-r ^y^i^iyn^^y^mumm isio 

Mj ) ^fflV^T. ^m^(D-:):A^^mm3 0 OmmtV. §1 o ?R ?) ig^ 2 O 0 mm/' 
m i n Xm<^m<^fc^(D^m^ti^'t<D^m^(D t e xlfCSiJoT. 

(N/ t e X ) i L^Co 

20 i^mmm^ ^ ^u^iii:. jcfs o o s - 1 9 s 2(D:)jmiKmwLt-xm^\^ 

fCo 1 0 0 mmX 1 0 0 mm(7?|^^>T- 5 fliiCOVNX. iSii^^— — 

■^^^ o^— iS^ — p PM- 2 ( (:^) ^ 5/ h aM) <^fflv^-C. K/i^ 

25 r^*»lili^#)co{«ffi^^j 

^— rppM-2 5iyj ( (^) ^^^baiii) ) <DMf±m^^^n\<it^^ ^ ^i^^x 
^x.. ^iN-<^4 5a^;lov^T'^''iJ>;^l^i]}^:|^o. i o mcoi^gisiz^fiLg^^ia^ic 2 ^Eff 

30 fit^*«e)fco ^\^np^-^^hm:i7m<D^m>ii («rS]os$ : 0. 22m. 

: 0. 2 0m) <b ^||:fer|i&] cD^,^;t (^t:*-I^n <^ft ^ : 0. 2 2m. i¥^riB]0:S 

$ : 0. 2 0 m) 1 |S:Toi2iff bfc., ^if L fcf^^ Jt ^4|sl«i«^# t SMKM 



wo 2005/054554 



PCT/JP2004/018103 



T=A • B/C 

5 ^ r CI, T : mn^S^m^ (□ • m) , A : mm)i(DU^ (□) s B : ^^jt 

(Dmmm (m^) (=t*;*4ojf:^ (m) xm^)i(Dim(D^m (o. 20m) ) , 
c:um}ir(Dmm,wimm<Dmm^'^mm(.o. 20 m) 

1 ) 

10 m (.^mm-mm^=mi 4. sum) ^mmm^m\^^xmm&2 0 omm\:i^m\^ 

CD 1 5 . 1. 9 6 g Xm(DmmM^nti. IE}- 

15 fco iO«*im^«l&^t:>fflV^•^:. M#12{$. Z (^) ^!?i5cl 3 Om/mT'^fe 
7 0 t e X (^|&M^^#fCo ?^feV^-em^^-e^O|&M* 2:*:^'a-*3^i:X, S 
(*•) my)m7 sm/m-C-a^* U, l 4 O t e x<^|&^*^#fCo 
r 0|^M^^ffiV>T¥^'9 i-S ^ i: j; 19 , F A W 1 5 0 g Xm ^ . 0 . 3 

(5^Jfe«^!l2) 

^Sfe^dl 0^«&a^ffiV^-C. Z (^) #19^1 3 OHI/'mT'l&^Lfcr ilCftx. 
T. Z (25E) S^«9^1 8 OlHl/inTl:^* M^mi^ ^^^^ Vts:\^^ t U^iln, 

25 ^Jfef?!ll i:[^il}CtTofCo -^TCD;^:^, 7 0 t e x OlMi* ^#fCo 

^CO|&lt:*:*ffiV^T2pi^i9-rSr <t ClJ; F AW7 0 g/m^ ff^ 0 . 15 
m m (Z) ?5 tbfc o 

(*j£#a 3 ) 

2 (D^^#ffl^>ti, looo'c. immm^mi.xnhtitim:i7\^^iy^ 



wo 2005/054554 



10 



PCT/JP2004/018103 



Tto ^60^:^7 0 t e yi (DmW.^^"^f^o 

^(Dmm^^m\^xw-^mr^z.tKi.^. F AW7 0 g/m^ jp:;^^o. 15 

{■mmm s ) 

^j^^»it{cftx.-c. ^^^ffl^tf'. i5oo°c. imi\Wi^mvxnhf\^f^^^ 

ZLCOmM^^m\^^XW-^Vir^^tKX FAW7 0 g/m^, j?^ 0 . 1 5 
15 mmCDli^55S#btL/to 
6 ) 

^mmmmi^i-tx.x. m.mmmn.^. 2ooo°c. immmMm\^xnibtit^m:)7 

20 ex 

r.cD|&»*$rfflV^-C2pi^^l9i-6^1 t l^lJ: 9 ^ FAW7 0 g/m^ ff^O. 1 5 

(^Jfe^d 7 ) 

mmw^mn.^. 2 0 0 o°cxif^mmMm\^xn^titii' AN^mmmm c^i^ 

25 »t^ = f^ 7~ 8 /X m) ^miUfttl ^ffl V^-r|MS 2 0 0 mm iff b fcf^ . 

i*<^mi^^5. KSi-MSUs 1. 9 6 g/moiiiiim^#fc. m^m2m^ 

30 ^3g«li^^MI&a^fflV^T. M# 1 2{ts ^^^1 8 OHJ/m-elfe^ L> 100 t ex 
^(75,|;^|^^^^V^X5]Z,^ (9 r i (e: i t? , F AWl 0 0 g/m^ J?^0 . 1 



wo 2005/054554 



PCT/JP2004/018103 



8 mmCD^^^5:^btLfCo 

mmm2 tmm\^\^x^ 7 o t e -&(Dwm^^mz.m. 
mn.^. 2000 °c-rs 1 ^^mw-Mmi^t', 
5 ^(DWim^^m^^^xw-mxt-t^^ t\z.^^ ^ f aw? 0 g/m\ m^o. 15 

{\^mm 1 ) 

SiJi^y 2 {c:*5V^T. m*#HM4'> 1 0 0 o'C-e 1 Nf^l^^SL-cWbttfc^;^ 

ttb:°5/^mi^*ig5iP^l^iTa^fflV^X«iliS2 0 0 mm (C^ir b fc r itCf^^T. 
10 iiliS 1 4 Omm{^^irbfcJ^;i?f.{*. *Jfe^J 2 IDtiJd^f o fCo ^(^^m70te 

It ^ ^ -5 (7) ;5S S il -e o fc o 

(tb^fd 2 ) 

15 ^iffe#ij7 ^^1*3V^-C. ^^^H^tt^^ 2 0 0 0 ^"t? 1 ^^IHJi^aS bT# tbfc P A 

Si 4 OmmtC^if bfci^^. ^Jte^U 7 ,b |rI«{;i^o fc, -ef^lg:^! 0 0 t e x O 

(tb^^ll 3 ) 

^jfe^y 1 fcijsv^-r. 1 0 g/moi^m*^. *#i&a^ffiv^. mwi 2mxm^\^ 

^t>^XS mvm? 8mymX^^\^t:i^ t\zi't^xmm^2^^^t>'^x. 
25 s (;&) ^ipmi 1 om/m-e-a-^bfcr ^ffiFi) 2 i; P# Jcfr o fCo ^ 

(Om^. 1 6 0 t e X (^|j^lS^^#fCo 

^(^l&M*^>fflV^X^It ^ <!; I- J; ^? . FAW2 3 0 g/m^ 0 . 4 

6 m m (7) # b fc o 

(tbSS^J 4 ) 

30 mmm2(Dm.mmmn.^'. iooo°c. immm^n\^x'i^<t>titi^:)7^\^°^yf- 



wo 2005/054554 



12 



PCT/JP2004/018103 



^©l&^^SrfflV^TSF^?)-rS^i:i-J; F AW 7 0 g /m \ /^^^ 0 . 15 
mm b tbfci„ 



wo 2005/054554 
[^1] 



13 



PCT/JP2004/018103 





^ Ci 


o 

LO 
CO 


o 
o 


o 
o 

03 


o 
o 
o> 


o 
o 

CO 


o 

CM 


o 
o 


o 

LO 
CM 


1 


1 


o 

QO 
CO 


2100 1 




o 

CO 

o 


LO 

o 


LO 

o 


LO 

o 


lO 

T— 

o 


LO 
O 


CO 

o 


LO 

o 


1 


1 


CO 

o 


LO 
CD 


i 1 


o 
to 


o 


o 


o 


o 


O 


o 
o 


o 


1 


1 


o 

CO 
CM 


o 




■ffifS 


csi 
o 


CM 

cz> 


CO 
CM 

o 


CM 
O 


ay 
CM 
O 


ay 
CM 


o 

CM 

cr> 


ay 

CM 

d 


CO 

o 


CO 

o 


LO 
CM 

o 


CM 
CM 

o 


^ >i 

1 


o 

CO 


o 

CO 


o 

CO 


O 
O 


O 
CO 


o 

CO 


o 

CO 


o 

CO 


o 

CO 


o 

OO 


o 

CO 


o 

oo 


m 
s 


o 


o 
r- 


o 


O 


o 


o 


o 
o 


O 


o 


o 
o 


o 
CO 


o 


e 


o 


O 




o 


o 


o 


LO 


o 


o 


o 


o 


o 


m 
m 

M 


o 

\ 


LO 

o 
o 


LO 

o 
o 


LO 

o 
o* 


LO 

o 
o 


CM 
O 

c:> 


o 


o 


o 


LO 

o 
c> 


o 


to 
o 
o 


CM 

o 




o 

LO 


o 

LO 


o 

LO 

T— 


o 

LO 

Y— 


o 
o 


o 
to 


o 

CM 


o 

LO 


o 

LO 


o 

CM 


o 

LO 


o 
to 

CO 


Umii 


CO 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


CO 


o 

CO 


oo 


o 

CO 


CO 
CO 


CO 


CO 
CO 


CO 
CO 


P ^ 


to 

CO 

o 


LO 
CO 

o 


LO 
CO 

o 


to 

CO 

o 


lO 
CO 
CO 

o 


05 

to 

CO 
CD 


CO 
LO 
CO 

o 


ay 

lO 
CO 
CD 


LO 
CO 

o 


CO 
lO 
CO 
CD 


LO 

r- 

CO 
CD 


o 
o 

o 


1g c 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
to 


o 
o 
o 

CM 


o 
o 
o 

CM 


p 

o 
o 
o o 

O CM 


o 
o 
o 


o 
o 
o 

CM 


o 
o 
o 


o 
o 

CO 


IS 


vs 




VK 




vs 

AJ 






JJ 


=> 




AJ 


VK 






CM 

m 

wv 


CO 

m 

Jill/ 




LO 

m 

tPiS 


CO 

m 

Jill/ 


m 

Jill/ 


oo 

Jill/ 
tm 




CM 

i5 


CO 





wo 2005/054554 



14 



PCT/JP2004/018103 



m ^ <D m m 

1. xmm^^^i^x'o-^i^ibti^ io 0 2) ^i^mmmmt^o . 34o~o. ss 

Onm. ^^^mWll^iC^ '0 -^ib hn^btmi . 5 5~1. 80. yvm^^i^X 
0 Ommtc^ (Dmm. (tex) ;iS30~150g, —^^•9^5 0 — 4 0 0 0/ 

4. 0~1 5 0inm(D^mmm^7 0~9 7 m4%-a tf 1 ~ 3 (7) 

8. m^mm^t^z'O (DM^ (FAW) ;6S5 0 g/'m^ji;^±2 0 0 g/m^T^^, 1?:^ 

0. 2o~o. 6 ommx^^z t^^mit-r?)m^m7 iiz.mm<Dmmmm^m 

9 . i^mMifLm^'^ 20-1500 ^Q - mT'feS ^ t ^Wmt-t^m^^ 7^tclt 



wo 2005/054554 . _ PCT/JP2004/018103 

15 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl'' D02G3/04, D03D15/12 



International application No. 

PCT/JP2004/018103 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'^ D02G3/00-3/04, D03D15/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



JP 2003-64539 A (Toho Tenakkusu Kabushiki 
Kaisha) , 

05 March, 2003 (05.03.03), 
Full text 
(Family: none) 

JP 2003-286631 A (Toho Tenakkusu Kabushiki 
Kaisha) , 

10 October, 2003 (10.10.03), 

Full text 
(Family: none) 

JP 2003-239157 A (Toho Tenakkusu Kabushiki 
Kaisha) , 

27 August, 2003 (27.08.03), 
Full text 
(Family: none) 



1-11 



1-11 



1-11 



Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



"A" 



Special- categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than the 
priority date claimed 



**T'* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
16 March, 2005 (16.03.05) 


Date of mailing of the international search report 
05 April, 2005 (05.04,05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/018103 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-227054 A (Toho Tenakkusu Kabushiki 
Kaisha) ^ 

15 August, 2003 (15.08.03), 

Full text 
(Family: none) 

JP 2003-227053 A (Toho Tenakkusu Kabushiki 
Kaisha) , 

15 August, 2003 (15.08.03), 
Full text 
(Family: none) 

JP 2003-221753 A (Toho Tenakkusu Kabushiki 
Kaisha) , 

08 August, 2003 (08.08.03), 

Full text 
(Family: none) 

JP 2003-109616 A (Toho Tenakkusu Kabushiki 
Kaisha) , 

11 April, 2003 (11.04.03), 
Full text 
(Family: none) 

WO 2002/042534 Al (Toho Tenakkusu Kabushiki 
Kaisha) , 

30 May, 2002 (30.05.02), 
Full text 



1-11 



1-11 



1-11 



1-11 



1-11 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



ISKlHlW#-i- PCT/ J P 2 0 0 4/0 1 8 1 0 3 



A. mm(Dm-r^i»m(0'^m mmm^^m ( i p c) ) 

Int.Cl^ DO 2G3/04, DO 3D1 5/1 2 



Int. CIV DO 2G3/0 0-3/04 , DO 3D1 5/1 2 



0 :*:|S^fflif*<&$S 1926-1996^ 
B:^m&m^^§r^'^^ 1971-2005^F 

s^m^mmmm^i^e^m. 1994-2005^ 
B^mmmmm^^ 1996-200 











i 


m-r?> 


A 


J P 2 0 0 3- 


6 4 5 3 9 




1 


-11 




2 0 0 3. 0 3. 


0 5, ^:sc 








A 


J P 2 0 0 3 — 


2 8 6 6 3 


1 A (Mn'r'f-^y^:^W^^m 


1 


-11 




2 0 0 3. 1 0. 


1 0, ^5: 








A 


J P 2 0 0 3 — 


2 3 9 1 5 




1 


-11 




2 0 0 3. 0 8. 


2 7, 









r&j l^-x-?xvh7T5y-:S:tt 



05. 4. ZUUD 



16. 03. 2005 



B*H#fFir (I SA/J P) 

a|5{Sl#-f - 100 — 8915 

:SjRa5=f f^sH ie:«;5S|«ht s 4 » 3 



4 s 



7 7 2 2 



«fg#-^ 03-3581-1101 f^^i 3 4 3 0 



«^PCT/I SA/2 1 O (^2-?-5;5) (2004^1J) 



Sl^mm^-B- PCT/J P 2 0 0 4/0 1 8 1 0 3 



c m^) . 



A 



JP 2003-22705 4' A {-^MT^^y ^ 1-11 
2003. 08. 15. ±-X (7T^y— J^c^U 

JP 2003-227053 A {-MHT-ry ^ ;^*^^|±) 1-11 
2003. 08. 15, ^15: (7t5 V—fl^L.) 

JP 2003-221753 A {'Mn'T-y v ^ :^W^^^±.) 1-11 
2003. 08. 08, (^T^y^-^teU 

JP 2003-109616 K CMn'r'ry'^::^^^^^) 1-11- 
2003. 04. 11, {yy % 

WO 2 0 0 2/04 2 5 3 4 Ai i:M.Wr^ ^ ^^W^^'^ 1-11 
2002. 05. 30, ^SC 



#^PCT/I SA/2 1 0 {%2.-<—'J><r>m%) (2 0 0 4^1^) 



